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UNITED STATES PATENT OFFICE. 
HORACE F. BROWN, OF BUTTE, MONTANA, ASSIGNOR. To MARY C. BROWN, of 

CHICAGO, ILLINOIS. 

oRE-ROASTING FURNACE. 
SPECIFICATION forming part of Letters Patent No. 489,142, dated January 8, 1893. 

Application filed March 31, 1892, serial No. 437,226. No model.) 
To all whom it may concern: . . . 
Be it known that I, IIORACE. F. BROWN, a 

citizen of the United States, residing at Butte, . 
in the county of Silver Bow and State of Mon 

5 tana, have invented certain new and useful 
Improvements in Ore-Roasting Furnaces, as 
set forth in the accompanying drawings, form 
ing part of this specification, in which- . 

Figure 1, is a longitudinal sectional view of 
Io my improved ore roasting furnace, taken on 

line 2-2, of Fig. 2. Fig. 2, is a horizontal sec 
tional view on the line a-ac of Fig. 1. Fig. 3, 
is a cross sectional view on the line y-y Fig. 
1. Fig. 4, is a similar view on the line 2-2 

I5 of Fig. 2. Figs. 5, 6 and 7, illustrate detached 
views of one of the carriages with its stirrers 
and adjunctive parts. Fig. 8, is an enlarged 
view, showing in plan one end of the track, 
one of the horizontally disposed pulleys, and 

eo two of the carriages. Fig. 9, is a side view of 
two of the carriages with their gripping"mech 
anisms, Fig. 10, is an enlarged view of the 
gripping mechanism. Fig. 11, is an end view 
of Fig. 10. Fig. 12, is a longitudinal sectional 

se 5 view of a double four-hearth furinace. Fig. 
3, is a cross sectional view of the same on 

the line v-v of Fig. 12. 
My invention relates to that class of fur 

naces, known as reverberatory furnaces for 
3o the roasting of ores containing precious met 

als, and my invention consists of the construc 
tions and combinations of parts, forming the 
improved furnace, as I shall hereinafter fully 
describe and claim. . 

5 To enable others skilled in the art to which 
my invention appertains to make and use the 
same, I will now describe its construction and 
indicate the preferred manner in which the 
same is carried out. 

4o In the accompanying drawings I have shown 
the chambers or hearths D, arranged in pairs 
one above the other with intervening arches, 
and with the chambers or hearths of one pair 
communicating with those of the pair imme 
mediately below them by means of the open 
ings M, whereby the roasted ore may be trans 
ferred from the hearths of one pair to the 
hearths of the pair next below them. By ar 
ranging the chambers or hearths in pairs, each 

5o pair will be on the same horizontal plane, and 
will be separated from each other by means 

45 

of a hollow.wal or partition I, having an air 
space between its inner sides. . . 
Along the inner sides of each hearth are 

placed diaphragms or partitions D forming 55 
side compartments similar to those shown, de 
scribed and claimed in my former Patent No. 
471,264 granted to me March. 22 1892, and 
within these side compartments D' D are 
laid track rails a, a both of which extend be 
yond the ends of the chambers or hearths, as 
shown in Fig. 2. The track rails a are to be 
located within the outside compartments D 
while the rails a occupy the inter compart- . . 
ments D, the said rails a having their. outer 
extending ends curved into semi-circular 
form, to form a continuous guide upon which 
the carriages to be hereinaftermentioned may 
be transferred from the chamborofonehearth 
to the chamber of the opposite hearth of the 
same pair. The railsa occupy the inner com 
partments Dof each pair of hearths and their 
extended ends are curved to form guides for 
the inner ends of the carriages, these guides 
being reversely arranged as shown in Fig. 2 
to properly guide the inner section orportion 
of the carriage as the latter moves out of one 
compartment to the compartment adjoining 
it on the side. . . . . 
Each main chamber) has lts ends closed by 

suitable, doors or dampers.J., the combinations 
- and operations of which are similar to those 
shown in my said former patent, and upon a 
suitable frame work Wat the ends of the fur 
nace are the horizontally moünted pulleys E 85 
around which the endless chains b-pass, the 
rims óf said pulleys being concentric with 
and close to the curved ends of the track rails 
da, as shown, and one set of pulleys being con- . . 
nected with gearing c or other well known go 
means for effecting the rotation of the pulleys 
and the consequent travel of the carriages 
through the furnace. 
The partitions or diaphragms D' which form 

the supplemental side compartments, extend 
from the floor of the main hearths or com 
partments high enough to confine the ore 
upon the main hearths, and also to protect, 
in a great measure, the track rails, chains or 
ropes, and the wheeled frates of the carriages 
from the direct action of the heat and fumes 
within the main compartments. The central 

too 

  



hollow or with an airspace to insure a free cir 

O 

F and passing out through the flue: G to 

15 

2 

or dividing wall I., between the compartments 
of cach horizontal pair of earths, is made 

culation of air for keeping the wall compara 
oxygen for the closulphurization of the orr; 
the oriter walls i? the furlace locing also pro 
vided with openings IX for admitting air. 
The furnace is also provided with any well 

known for in of upper and lower fire boxes E.' 
F the leat developed in the lower fire boxes 
entering the lower hearth through the flues 

the upper hearth so as to convey the smoke 
and gases from the lower hearth to the upper 
hearth, indepeident of the opening through 
which the ore falls to the lower hoarth. Should 

20 

heat arising from the first health is utilized 
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the gascs be taken up through this connect 
ing opening M between the twe hearths, it. 
would create, such a strong draft that a large 
amont of tie-finc ore would frise in the form 
of dust and cause considerable loss by pass 
ing off with the gases. The flue F from the 
upper fire box leads to the upper hearth as 
shown aid the combined gases pass into the 
down fue ll and enter at I into the (lust fue 
W to the flue X which leads to the stack in 
any suitable manner. By this means the 
in burning the sulphur from the ores in the 
hearth's above, and in case of ores carrying a 
high per-centage of sulph tur, the-heat caused 
by the burning of of this sulphur would be 
sufficient to carry on and complete the oper 
ation, by the constant addition df fresh ore, 
without any additional fuel, after the fur 
nace was once thoroughly lieated. To more 
thoroughly utilize the heat required for roast 
ing the ores, the furnaces are preferably conº 
structed with the series of hearths one above 
the others, the ore being discharged through 
the openings M, to the hearths next below, and 

... being moved to alternate ends until finally 
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propriate manner. 
The carriages are of peculiar form and are 

let into the lengths of the chains in suitable 
manner, and they each consist of an angle 
barone arm C of which lies above and par 
allel with the track rail a while its other arm 
C extends transversely across the roasting 
chamber and is provided with stirring blades 
or plates d. 
To the outer ends of the arms C C of the 

frames of the carriages, and also at the an 
gular junction of..said arms, are pivotally se-. 
cured frames or supports e in which wheels 
or rollers C° are mounted, whereby the wheels 
at the outer end of the airin C and also at the 
junction of said arm with the arm C are 
adapted to travel upon the rails a, while the 
wheels at the outer end of the other arm Care 
adapted to travel upon the rails ( to stead 
and support said arm C. From this descrip 
tion it will be seen that the rope or chain is act 
uated by meals of the horizontal pulleys and 

tively cool, andl at thc samme time furnish free º 

discharged from the lower hearth in any ap 
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with the stirring blades, operating upon the 
mass of roasting ore on the hearth. As each 

Innovement of the carriage in pässing aro : nd 
the curved portions of the tracks. After the 
carriage has passed around the curved track 
portions its wheels' C° are directed into their 
respective compartments, and the carriage 
moves forward in the chamber at one side of 

with their roasting hearths side by side, and 
close together, thereby lessening the cost of 

automatically transferred from ouc hearth to 
abling the component parts of the carriages 
to move about the vertical axis of the hori 

The carriages, as before stated are secured 
to the chains by means of a suitable clutch 
or grip, as for instance that shown in Figs. 8 
to i i inclusive. 
sist of a suitable frane work Cº having "a 
vertical guide way e' for a barf whose lower 
end is formed with a jawg, shaped to fit with 
in the links of the chains as shown in Fig. 10. 

or projection h, which extends into a cam 
shaped slot l formed in a plate în pivotally 
mounted upon the frame C, and upon thic 
axis of this plate is a rod or lever Jihito con 

adapted to come, whereby the rod Jistripped 
from the positioi shown at the right of Fig. 

figure. This movement of the rod J causes 
the plate în to turn upon its axis, and the cam 
groovel to force the barf downward until its 

chain and into contact with a fixed jaw g' 
formed on a part of the frame Cthereby au 

come somewhat heated in passing through the 
furnace, and it is necessary to carry the ends 
of the furnace outside of the roasting hearths 

pass around before entering the next hearth. 
To obviate, these difficulties and at the same 
time avoidthe construction of housings, Iem 
ploy the construction and devices described. 
are placed upon the tracks as shown in Fig. 
S. with the clutching devices open. These 
carriages stand in this position until one of 
the working carriages comes along and pushes 
the idle carriage forward until the lever or 

driving mechanism shown, and the carriages rod J' engages one of the stops J when the 

are drawn through the compartments I), D. 

carriage leaves the hearth the forward point 
of the ba' which forms the arms (3 and C 
commenees to follow the curvature of the . 
track rail, while the other side of said barbe-, 
gins to fall back; the frames of the wheels.C.' 
turning about their pivots. t? allow the ffee, 

another om the sane horizontal plane, and en 

These clutehes orgrips, cou 

The upper end of the barf has a lateral stud 

tact with which suitable fixed stops Jare. 

9 into the position shown at the left of said 

aw ( is forced into one of the links of the 

tomatically locking the carriage to the chain. .. 
These features are essential in furnaces of 
this class for the reason that in all mechani 
cally stirred furnaces the plows or stirrers be: 

2O 

to allow time for the stirrers to cool as they . 

? ? 

75 

the one it had previously left. l3y this ar 
rangement Ian enabled to build my furnaces. 

85 

construction, permitting the carriages to be. .. 

zontal pulleys without interference therewith. 

95 
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In operation one or more of extra carriages 
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clutching devices are operated to cause the 
movable jawg to be forced tightly against the 
moving chain. and fixed jawg' whereby the 

?? 

25 

carriage is locked to the chain and the latter 
draws the carriage through the furnace. 
While the heretofore idle carriage is being 
locked to the chain, the former active car 
riage which, up to this time was moving with 
the chain, is thrown out of engagement with 
said chain by the reverse movement of the 
gripping devices, and now becomes the idle 
carriage and remains at rest until the next 
succeeding carriage ineets it when it is again 
locked to the chain in the manner before de 
scribed. By reason of these constructions 
each carriage remains in the open air a sufi 
cient length of time to neutralize the effects 
of the heat imparted to the arms and stirrers 
in passing through the furnace, and by con 
structing the furnace with two or more.com 
partments one above the other, each roasting 
hearth can be made comparatively short and 
the requisite number of square feet of roast 
ing surface obtained by duplication of the 
hearths, as shown in Figs. 12 and 13 wherein 
is disclosed an eight-compartment furnace. 
Also it is obvious that the shorter the con 
struction of each hearth, the time in which 
the stirrers are exposed to the action of the 

- 3o 
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heat between cooling periods, is very much 
lessened, and consequently a much higher 
heat can be carried in the furnaces without 
injury to the operating mechanism. 
Having thus described my invention what 

I claim as new and desire to secure by Letters 
Patent, is:- - 

1. An ore-roasting furnace having roasting 
hearths placed side by side on the same hori 
zontal plane, stirrers operating in said hearths 
and means for transferring the stirrers from 
one hearth to another. 

2. An ore roasting furnace having a plural 
ity of hearths placed side by side on the same 
horizontal plane, continuous track rails in 
said hearths with connected curved end por 
tions, and carriages transferable on said track 
rails from one hearth to the other and pro 
vided with means for agitating and advancing 
the ore on the hearths. 

3. An ore roasting furnace comprising roast 
ing chambers arranged in pairs with the cham 
bers of one pair placed side by side on the 
same horizontal plane, stirrers operating in 
said chambers, and means for transferring 
the stirrers from orie chamber of each pair to 
the other chamber of the same pair. 

4. An ore roasting furnace having roasting 
chambers placed side loy side on the same 
horizontal late, tracks in said chambers with 
horizontally disposed curved ends whereby a 
continuous track is (orined from one chamber 
to another on the same plane, and wheeled 
carriages adapted to travcl on said tracks and 
to be automatically transferred from one 
chamber to another, said carriages being pro 
vided with means for stirring the ore. 

5. An ore roasting furnace having roasting 
chambers placed side by side on the same 
horizontal plane, tracks within said chambers 
having curved ends whereby continuous track 
surfaces are formed between adjacent cham 
bers, carriages adapted to travel on said tracks 
and provided with stirring devices, an endless 
chain passing into one chamber in one direc 
tion and into the other chamber in an oppo. 
site direction, and horizontally disposed pull 
leys forming guides for the chain. 

6. An ore roasting furnace having sepa-. 
rated roasting chambers placed side by side 
on the same horizontal plane, a hollow wall 
forming an air space between said chambers 
tracks in said chambers having curved ends 

75 

connecting the tracks of one chamber with . 
those of the adjoining one, carriages movable 
on said tracks and, provided with stirring de-. 
vices, and means for operating the same, sub 
stantially as herein described. 

7. An ore roasting furnace comprising roast 
ing chambers side by side on the same hori 
zontal plane, tracks along the walls of said 
chambers, having outer ends whereby a con 
tinuous track surface isformed between con tiguous chambers, horizontally disposed pull 
leys at the ends of the furnace, means for op 
erating the pulley, an endless chain passing 
around said pulleys, and wheeled carriages 

90 

95 
connected with said chains and traversing the . . 
chambers in oppositedirections, said carriages 
being provided with stirring devices, sub 
stantially as herein described. 

8. An ore roasting furnace having a roast 
ing hearth, a chain passing through said 
hearth and stirring devices, in combination 
with means actuated by the movement of the 
chain for clamping the stirring devices to the 
chain. ... 's 

9. An ore roasting furnace having roasting 
hearths, chains passing through the same, and 
carriages provided with stirring devices, in 
combination with fixed stops, and a gripping 
mechanism on said carriages actuated by con 
tact with said stops for automatically attach 
ing said carriages to the chain, and releasing 
them therefrom, substantially as hereinde. scribed. 

10. In an ore roasting furnace having chains 
passing through it and provided with car 
riages having stirring devices, fixed stops in 
the path of the carriages, and gripping mech 
anisms on said carriages comprising fixed 
jaws, and movable jaws automatically oper 
ated by contact with said stops for clamping 
the carriages to the chains. 

ll. The combination with an ore roasting 
furnace having roasting hearths with tracks 
surfaces therein and extended beyond the 
ends of the hearths, of carriages movable on 
said tracks and provided with fixed movable 
gripping jaws and stirring devices, movable 
chains to which the carriages are clamped, 
and stops in the path of the carriages for trip 
ping the movable gripping jaws and releas 

OO 
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ing the carriages from the chairs at intervals, 
substantially as and for the ptarpose herein 
described. . . ? ? 

12. Inan oreroasting furinace, thé combina 
tion with roasting hearths, the endiess chains 
passing through both hearths and means for 
actuating the chains, of a series of carriages 
provided with stirring devices, fixed stops in 
the path of the carriages, and gripping jaws 
on said carriages automatically operated by 
contact with said stops for releasing the car 
iiages from the chains at intervals, substan 
tially as and for the purpose herein deseribed. 

13. In an ore roasting furnace the main 
roasting chambers, placed side by side and 
having supplemental chambers at the sides 
provided with track rails having curved outer 

2 ? 

ends, the means for advancing and stirring 
the ore comprising an angular bar forming 
the arms CC provided with swiveled wheeled 
frames, one of said arms movable in the sup 
plemental chamber at one side of the furnace 
while the other arm a tends transversely 
across the roasting hearth and has its outer 
end supported in the supplemental chamber 
at the opposite side, said transverse arm be 
ing provided with i stirring devices, substan 
tially as herein described. 

14. An ore roasting furnace having its main 
roasting chambers placed side by side and 
provided with supplementai side compart 
ments, the track rails in said side compart 
ments, connecting one roasting chamber with 

the other endless chains passing through said 
compartments, and means for operating the 
chains, in combination with the carriages con 
sisting of the arms C C at right angles to 
each other, and swiveled wheeled frames lo 
cated at the outer ends of said arms and also 
at their inner junction, said arms C movable. 
within one of the side compartments while 
the arms C extend transversely across the 
roasting hearth with their outer end supported 
in the opposite side compartment, and pro 
vided with stirring devices, substantially as 4 
herein described. 15. An ore roasting furnace having roasting 
hearths, placed side by side, endless chains 
passing through both hearths and means for 

5o operating the chains, in combination with the 
wheeled carriagesprovided with stirring mech 

35 

anism, the frames C of said carriages having 
a stationary gripping jaw, a gripping jaw mov 
able in said frame, a pivotally secured plate 
having a cam slot engaging the movable jaw, 
a rod or lever on the axis of the plate, and 
stops in the path of the carriages for tripping 

55 

said rod or lever and releasing or applying 
the gripping mechanism whereby the car 
riages are attached to or released from the 
operating chains, substantially as herein de 
scribed. 

HORACE F. BROWN. 
Witnesses: . 

GEO. K. FISCHER, 
I. M., WALKPR, 

  


